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Introduction
Several Latin American and Caribbean (LAC) currencies have been experiencing a significant depreciation since 2012. This wave of depreciations has been driven by a slowdown in the region's main markets, particularly in China, which has led to a sharp fall in commodity prices. Since 2015, this slowdown has been compounded by the prospect of higher interest rates in the United States, which has recently started to materialize, putting additional downward pressure on the currencies in the region.
Depreciations are expected to have short and long term impacts on a country's trade flows. Export prices in dollar are likely to fall, leading to competitiveness gains, but at the same time imports become more expensive in local currency, opening opportunities for the local industry to substitute foreign suppliers. How far this substitution goes depends not only on the magnitude of the devaluation, but also on the physical capacity and technological capability of local firms to respond to these growth opportunities. The timing and duration of the devaluation also matter. If the devaluation happens in a moment where the local industry carries a significant spare capacity, a faster response is more likely to materialize, otherwise a reaction can only happen in the mid-to long term. But for that to happen, firms' expectations about the duration of the real devaluationnominal changes can be quickly erased by inflation-are key to trigger the necessary investments.
In this note, we make a first attempt to assess LAC's import substitution response to this recent wave of currency devaluations. Resorting to both descriptive data and to a simple econometric exercise, we hope to shed some light on the short-term dynamics of this relationship between exchange rate movements and import penetration (total and within manufacturing sector) in the region, with a focus on countries which had experienced the largest depreciations.
General Trends
Depreciation
Looking at the annual real exchange rate variations for the period October 2013 -October 2016- Figure 1 , we observe that several currencies have experienced strong depreciations in different years.
1
Overall, the highest real depreciations have been observed in Brazil, Colombia, Mexico and Paraguay (on average, 9%, 13%, 11% and 18% respectively). However, the Chilean peso consistently depreciated during the earlier part of the period (2013) (2014) (2015) while the Argentine peso and the Surinamese dollar have strongly depreciated mostly during the 2016. 
Import Penetration
The import penetration (IP) index reflects each country's exposure to foreign goods as a share of total supply (domestic and foreign). It is built as the ratio of imports to the sum of domestic output and imports in each country, sector and year, all measured in local currency.
By construction, the IP index captures not only real changes in import substitution, but also the valuation effect brought about by currency fluctuations. For instance, a currency devaluation immediately increases the value of imports on local currency, and, therefore, contributes to an increase in the index even though there were not real changes in import penetration. To weed out this valuation effect, we replace the market exchange rate by a rate that that is consistent with a constant real exchange rate, set at its average level over the period of analysis. Using GDP as a measure of domestic product, Figure 2 shows the evolution of LAC's average (economy wide) IP index in 2008-2015 2 . We note that the index has been decreasing since 2011 and in 2015 it was 28% below its recent peak. 
Import Penetration by Sector
Using production data for manufacturing (at the 4-digit level of ISIC classification, rev 3), Table 1 shows the 10 sectors with the highest IP index for each country (period's average).
3 While there is a significant heterogeneity across countries, machinery and electronic products-in its different varieties-are recurrent in the list for most countries, followed by vehicles, chemicals and apparel. Source: INT-IADB using information from National Accounts, COMTRADE and IMF-IFS Figure 3 shows the different evolution of the average IP index for the manufacturing sector by country, calculated using the share of each 4-digit sector in total manufacturing output. 5 We observe that there is a declining trend towards the last year in the time series available for Brazil and Colombia. Meanwhile, Costa Rica and Mexico show a persistent upward trend since 2009. As we will see in the following section, the difference in these trends across countries is consistent with the exchange rate movements that took place in each country's economy during the years observed in the figure. Figure 4 shows preliminary evidence on the negative relationship between currency devaluation and the IP index. In 2015, the index went down in almost all countries and the decline was more severe in those experiencing the highest depreciations such as Brazil and Colombia. Even though this pattern suggests that local producers may have taken advantage of the devaluation to displace foreign competitors, this might be just reflecting a change in the composition of the countries' expenditures away from sector with a higher import share. For instance, as most of them are facing a downturn in economic activity, investment in machinery, which usually has high import content, might have fallen more than other expenditures, driving the average IP index down. 6 6 The evidence in Figure 4 is also confirmed when we use the sectoral data-as described in section 2.3. The negative relationship between an increase in the real exchange rate-a devaluation-and the decrease in the IP index holds for all sectors included in our analysis for manufacturing-sections 15 to 36 of the ISIC classification, rev 3. 
Import Penetration vs. Real Exchange Rate Depreciation
Figure 4. Annual Change in Import Penetration Index vs. Depreciation in real terms (2015)
Source: INT-IADB, using information from National Accounts, COMTRADE and IMF-IFS
A more rigorous look at the currency impact
In this section, we analyze the relationship between the real exchange rate and the IP index at three different levels of aggregation: a) the overall economy; b) the manufacturing sector; and c) within the manufacturing sector.
In contrast to the analysis above, in this section we use the real effective exchange rate index to observe currency depreciations, as it could provide a better measure of how relative prices have changed with respect to all import suppliers and not just those that have their currencies pegged to the dollar.
The series primarily used for this analysis has been taken from the International Financial Statistics series from the IMF. 7 We focus on the estimation of the REER elasticity of the IP index for all LAC countries with available information for 2008-2014. 8 7 Real Effective Exchange Rate (REER) is the nominal effective exchange rate (a measure of the value of a currency against a weighted average of several foreign currencies) divided by a price deflator or index of costs (labor, consumer, among others). In this analysis, we consider the REER that uses the consumer price index. 8 The sample considered in this estimation corresponds to the following 17 LAC countries: Argentina, Bahamas, Belize, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, Guyana, Mexico, Nicaragua, Peru, Paraguay, Uruguay, Venezuela.
We explore the following specification:
(1) ( ) , = + 1 ln ( ) , + ,
Where, represents the country and the year. Given the way in which the REER is definedforeign currency per unit of local currency unit, we would expect a positive relationship with the IP index: a depreciation (a fall in the REER) would be expected to be associated with a decrease in the import penetration index. Table 2 presents the results covering the universe of imports for the LAC countries included in the sample, using different set of controls. They confirm the inverse relationship suggested above, with positive and significant estimates of REER elasticity in all specifications, confirming that a depreciation (a fall in the REER 9 ) is correlated with a decrease in import penetration. On average-considering the last three columns including fixed effects, a depreciation of 1% is correlated with a decrease in the IP index of 0.5%. Table 3 presents the estimates of REER elasticities considering only the manufacturing sector, using different sets of controls. In this case, the IP index was constructed using the information from the World Development Indicators on manufacturing value added by country. The imports were converted to local currency using the bilateral real exchange rate as explained before. As in the case with the economy wide data, the estimates of the REER elasticity are positive and significant
Results at the country level, all imports
Results at the country level, manufacturing imports only
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. Depreciation is associated with a decrease in the IP index. On average, considering the most demanding specification (column 4), a depreciation of 1% is correlated with a decrease in the IP index of 0.42%.
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To the extent that these elasticities are slightly lower than those obtained for the economy wide sample, it suggests that manufacturing imports are less sensitive to changes in the real exchange rate. However, it is important to keep in mind that these discrepancies may be related to the differences in the data used to construct the IP index. In the overall economy sample, the domestic production was proxied by GDP, while for the manufacturing, the variable used was value added.
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Results at the country-sector level (ISIC 4-digit), manufacturing imports only
In this sub section, we estimate the REER elasticity using country-sector, ISIC (rev 3) at 4-digit data within manufacturing sector. Again, for this exercise, we focus the analysis on a group of countries where production data 13 at such level was available-Brazil, Colombia, Costa Rica and Mexico. Coincidentally, some of these countries also had currencies that experienced strong depreciations in the past years. The results are presented in Table 4. 14 Consistent with the previous results, the estimates of the REER elasticity are positive and significant. 15 In this case, we employed the REER provided by the RES-IADB department to consider the weights accounting for import shares in manufacturing exclusively. The results suggest that 1% depreciation is correlated with a decrease in import penetration of 0.69% on average in the most demanding specification (column 4).
The difference with respect to the previous results could be related to several factors. Again, it is important to note the differences in the information used to construct the IP index. In this sample, we use production data whereas in previous results we used value added. In addition, the sample of countries in this last exercise includes only four countries and some whose currencies strongly depreciated (Brazil, Colombia and Mexico). 
Differences in elasticities by group of sectors
So far, we have assumed that the import penetration response to currency fluctuations across countries and sectors would be well represented by an average effect. Yet, as shown in 2.3, import penetration can vary significantly across countries and sectors, reflecting differences in country size, geography, comparative advantages and moments of the economic cycle. We expect to see, for instance, higher elasticities in country/sectors where, driven by these determinants, domestic supply is stronger, accounting for a significant share of the country's goods consumption.
To try to capture this likely heterogeneity in response, we split the sample from the exercise above into two groups based on the country/sectors' strength of domestic supply. For each country, we calculate for each sector the domestic production's average share of total supply in the period.
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We then use the bottom and upper third of each country's distribution to build two separate samples-the weak and the strong domestic supply groups-and use then to estimate two REER elasticities. The results are presented in Table 5 . 
